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PREFACE 


This  report  was  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure . 

It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential.  I — , , — = — j — r 
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ASSESSMENT  OF 
GENERAL  CONDITIONS 


Mathay  Dam  is  a homogeneous  earth  floodwater  retarding  dam 
designed  by  the  U.S.  Department  of  Agriculture,  Soil  Conserva- 
tion Service  (SCS)  and  owned  by  the  Mercer  County  Commis- 
sioners. The  dam  has  a crest  length  of  approximately  3260  feet 
a maximum  height  of  22  feet,  and  a maximum  storage  capacity 
of  755  acre-feet.  Mathay  Dam  is  classified  as  a "High" 
hazard- "Small"  size  dam. 

Hydraulic/hydrologic  evaluations,  performed  in  accordance 
with  procedures  established  by  the  Baltimore  District,  Corps 
of  Engineers,  for  Phase  I Inspection  Reports,  revealed  that 
the  spillway  will  pass  the  Probable  Maximum  Flood  (PMF) 
without  overtopping  the  dam.  The  spillway  is  therefore 
considered  " adequate . " 

The  dam  was  found  to  be  in  good  overall  condition  at  the 
time  of  inspection.  Several  minor  items  of  remedial  work 
should  be  performed  by  the  owner  as  soon  as  practicable.  These 
include : 

1)  Fill  the  animal  burrows  in  the  embankment  and 
establish  a rodent  control  program. 

2)  Cut  the  few  small  scattered  clumps  of  brush  on  the 
dam  and  in  the  emergency  spillway. 

3)  Repair  the  minor  areas  of  erosion  and  rutting  on 
the  dam. 

4)  Periodically  inspect  the  seepage  drain  outlets, 

and  the  intake  and  outlet  of  the  principal  spillway 
for  buildup  of  debris  which  could  cause  blockage. 

5)  Place  riprap  around  the  plunge  pool  to  prevent 
ongoing  erosion. 


oira? 


In  addition,  tha  following  operational  aeasures  ara  recoa- 
aended  to  be  undertaken  by  the  owner: 


Develop  a detailed 

eye tea. 


rgency  operation  and  warning 


During  periods  of  unusually  heavy  rain,  provide 
around- the  - c lock  surveillance  of  the  daa. 


When  warning  of  a atom  of  aajor  proportions  is 
given  by  the  National  Weather  Service,  the  owner 
should  activate  the  eaergency  operation  and 
warning  systea. 
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PRASE  I INSPECTION  REPORT 
NATIONAL  DAN  INSPECTION  PROGRAM 
MATBAY  DAN 

NDI  No.  PA  00247,  PennDER  No.  43-46,  SCS  No.  PA  459 
SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority  - The  Dun  Inspection  Act,  Public  Law 
92-3 67,  authorised  the  Secretary  of  the  Any, 
through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the 
United  States. 

b.  Purpose  of  Inspection  - The  purpose  of  the  inspection 

is  to  determine  if  the  dam  constitutes  a hazard  to 
human  life  or  property.  / 

tr 

1.2  DESCRIPTION  OF  PROJECT  (,>•' 

J \ 

a.  Description  of  Dam  and  Appurtenances  - Me they  Dam, 

a flood  water  retarding  dam  designed  by  the  u.s. 
Department  of  Agriculture,  Soil  Conservation 
Service  (SCS),  is  also  known  by  its  SCS  number 
PA  459.  The  dam  is  a homogeneous  earth  embankment 
with  a crest  length  of  approximately  3260  feet  and 
a maximum  height  of  about  22  feet.  The  material 
available  for  construction  of  the  dam  consisted 
primarily  of  silty  (ML)  and  silty  clay  (ML-CL) 
soils,  with  a lesser  amount  of  silty  sand  (SN) 
soil.  A 5-foot  deep  foundation  cutoff  trench  with 
a base  width  of  15  feet  was  constructed  along  the 
centerline  of  the  dam  from  Station  13+30  to  Station 
19+34.  A filter  trench  with  two  drain  outlets  was 
installed  in  the  main  embankment  from  Station 
14+94  to  Station  18+41  (see  Plate  7). 

x* 

The  outlet  works  (principal  spillway  in  SCS  termi- 
nology) consists  of  a two-stage  inlet  reinforced 
concrete  riser  unit  and  36-inch  reinforced  concrete 
outlet  pipe.  The  concrete  riser  has  a low  stage 
orifice  1 foot  by  2 feet  in  size  with  invert 
elevation  of  1207.8  feet.  This  low  stage  orifice 
controls  the  sediment  pool  level.  The  second  stage 
is  an  overflow  weir  on  both  sides  of  the  riser 
unit.  These  weirs  are  9- feet  long  and  have  a 
crest  elevation  of  1212.0  feet.  A pond  drain 
consisting  of  20  feet  of  24-inch  bituminous  coated 
corrugated  metal  pipe  extends  upstream  from  the 
riser.  The  entrance  of  the  pond  drain  to  the 
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riser  unit  is  bolted  closed  with  a steel  plate 
(see  Plate  8).  [Mote:  Siphons  have  been  used  to 
drawdown  the  pool  approximately  2 feet  for  inspection 
purposes  and  could  easily  be  used  again  if  necessary.] 
The  outlet  pipe,  with  three  reinforced  concrete 
anti-seep  collars,  was  installed  on  a concrete 
cradle  founded  on  compacted  clay  (CL)  material. 
Approximately  5 feet  of  backfill  CL  material 
overlies  the  bedrock  under  the  outlet  pipe. 

The  spillway  (emergency  spillway  in  SCS  terminology) 
consists  of  a vegetated  earth  channel  curving 
around  the  left  end  of  the  dam.  The  elevation  of 
the  control  section  of  the  spillway  is  1218.0  feet 
or  5.2  feet  below  the  embankment  crest  level.  The 
emergency  spillway  is  approximately  2500-feet  long 
and  110-feet  wide  at  the  base,  and  has  3H:1V 
(Horizontal  to  Vertical)  side  slopes.  Riprap 
protection  was  provided  at  the  curve  of  the  emergency 
spillway  channel  for  the  excavated  natural  slope, 
the  dam  embankment  slope  and  the  small  dike  along 
the  left  of  the  emergency  spillway  channel. 

b.  Location  - Mathay  Dam  is  located  on  Mathay  Run 
approximately  2 miles  southeast  of  Greenville  in 
Hempfield  Township,  Mercer  County,  Pennsylvania. 

The  dam  is  located  approximately  2 miles  east  of 
PA  Route  58  and  2.5  miles  south  of  PA  Route  358. 

The  coordinates  of  the  dam  are  N 41°  23.0'  and 

W 80°  20.7' . 

c.  Size  Classification  - The  maximum  height  of  the 
dam  is  22  feet  and  the  reservoir  volume  to  the  top 
of  dam  (El.  1223.2  feet)  is  approximately  753 
acre- feet.  The  dam  is  therefore  considered  to  be 
in  the  "Small"  size  category. 

d.  Hazard  Classification  - In  the  event  of  failure  of 
Mathay  Dam,  it  is  likely  that  "more  them  a few" 
lives  would  be  lost  and  economic  losses  would  be 
"excessive."  The  dam  is  therefore  considered  to 

Ibe  in  the  "High"  hazard  category. 

e.  Ownership  - The  dam  is  owned  by  the  Mercer  County 
Commissioners , Mercer  County  Courthouse,  Mercer, 
Pennsylvania  16137. 

I 

f.  Purpose  of  Dam  - The  dam  is  used  for  floodwater 
detention. 
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Design  and  Construction  History  - Mathay  Dam  was 
designed  by  the  SCS  under  the  authority  of  the 
Watershed  Protection  and  Flood  Prevention  Act, 

Public  Law  566,  as  amended.  The  dam  was  constructed 
by  Hilliard  Mining  Co.,  RD  #7,  Butler,  Pennsylvania 
from  early  Spring  1961  to  final  acceptance  on 
13  August  1962. 

Normal  Operating  Procedures  - The  spillway  is 
uncontrolled  and  the  sediment  pool  level  is  El.  1208+ 
feet.  Mercer  County  and  SCS  personnel  inspect  the 
dam  each  year  according  to  standard  procedures  for 
SCS  dams  of  this  type.  Maintenance  is  performed, 
when  deemed  necessary,  by  Mercer  County  personnel. 


1.3  PERTINENT  DATA 

a.  Drainage  Area 


xare-miles ) - 


Discharge  at  Dam  Site  (c.f.s.)  - 


Maximum  Flood  - 
Principal  Spillway  Capacity 
(at  Pool  El.  1223.2  ft.)  - 
Emergency  Spillway  Capacity 
(at  Pool  El.  1223.2  ft.)  - 
Total  Spillway  Capacity 

(at  Pool  El.  1223.2  ft.)  - 


Unknown 


3720 

3880 


Elevation  (feet  above  Mean  Sea  Level  FM.S. L . 


Design  Top  of  Dam  - 
Minimum  Top  of  Dam  - 
Sediment  Pool  - 

Maximum  Pool  (Phase  I Analysis*)  - 
Emergency  Spillway  Crest  - 
Streambed  at  Centerline  of  Dam  - 
Maximum  Tailwater  - 

Reservoir  (feet)  - 


Length  of  Maximum  Pool  - 
Length  of  Sediment  Pool  - 
Length  of  Flood  Control  Pool  - 


1223.2 

1223.2 

1207.8 

1221.1 

1218.0 

1201 

Unknown 


1150 

500 

1050 


* See  Appendix  D. 


f 


L 


e.  Storage  (acre- feet)  - 

Sediment  Pool  (El.  1207.8  ft.)  - 
Flood  Control  Pool  (El.  1218.0  ft.)  - 
Top  of  Dam  (El.  1223.2  ft.)  - 

f . Reservoir  Surface  (acres)  - 

Sediment  Pool  (El.  1207.8  ft.)  - 
Flood  Control  Pool  (El.  1218.0  ft. ) - 
Top  of  Dam  (El.  1223.2  ft.;  - 

g.  Dam  - 
Type  - 

Length  (feet)  - 
Height  (feet)  - 
Top  Width  (feet)  - 
Side  Slopes  - Upstream  - 

(with  10-foot  berm  at  El, 
Downstream  - 

Zoning  - 

Impervious  Core  - 


h. 

i. 


18.5 

325 

755 


8 

70 

96 


Homogeneous 
earthfill 
3260 
22 
12 

3H:1V 

1207.5  ft.) 
2.5H:1V 
None 
None 

Cutoff  - A 5-foot  deep  compacted  fill  cutoff  t ench 
was  constructed  from  Station  13+30  to 
Station  19+34.  The  base  width  was  15  feet 
with  1H: IV  construction  side  slopes  (see 
Plate  5). 

Grout  Curtain  - None 

Drains  - A 5-  to  8-foot  deep  filter  trench  was 
installed  from  Station  14+94  to 
Station  18+41.  Two  perforated  8-inch 
diameter  corrugated  metal  drainpipes 
were  installed  to  drain  the  filter 
trench.  These  two  drains  outlet  on 
either  side  of  the  principal  spillway 
outlet  pipe  into  the  plunge  pool. 

Diversion  and  Regulating  Tunnel  - None 

Spillway  (Emergency  Spillway  in  SCS  Terminology)  - 

Type  - Vegetated  earth  channel  located  at  left 
end  of  the  dam 

Length  (feet)  - 2500 

Base  Width  (feet)  - 110 

Side  Slopes  - 3H:1V 

Crest  Elevation  (feet  M.S.L.)  - 1218.0 

Gates  - None 

Downstream  Channel  - Well  vegetated  earth  channel 

flowing  into  natural  streambed 


» 


Type  - Two-stage  inlet  riser  and  36-inch  reinforced 


concrete  outlet  pipe 
First  Stage  Orifice  - 

Crest  Elevation  (feet  M.S.L.)  - 1207.8 

Width  (feet)  - 2.0 

Height  (feet)  - 1.0 

Second  Stage  Overflow  Weir  - 

Crest  Elevation  (feet  M.S.L.)  - 1212.0 

Length  (feet)*  - 9 

Vertical  Clearance  (feet)  - 1 


Outlet  Pipe  - Consists  of  a 36-inch  reinforced 

concrete  pipe  supported  on  a concrete 
cradle.  Three  reinforced  concrete 
anti-seep  collars  were  provided  on 
approximately  24- foot  centers  from 
the  downstream  edge  of  the  intake 
riser.  The  remaining  59  feet  of  the 
approximately  130- foot  long  outlet 
pipe  is  not  provided  with  anti-seep 
collars. 

Riser  Floor  Invert  Elevation 

(feet  M.S.L. ) - 1201.0 

Outlet  Conduit  Exit  invert  Elevation 

(feet  M.S.L. ) - 1200.0 


* On  each  of  two  sides  of  the  riser. 


( 
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SECTION  2 - ENGINEERING  DATA 


2.1  DESIGN 

Mathay  Dam  was  designed  by  the  SCS  according  to  its 
standard  practice  for  structures  of  this  type,  circa 
1960.  Design  data  reviewed  or  included  in  this  report 
were  obtained  from: 

1)  SCS  Drawings  No.  PA-459-P,  "Saul-Mathay 
Watershed  Project,  Floodwater  Retarding  Dam 
PA-459,  Mercer  County,  Pennsylvania,"  April  1961. 
(Prints  of  the  design  drawings  are  available 

in  the  Pennsylvania  Department  of  Environmental 
Resource's  [PennDER]  files.  Prints  of  the 
"as  built"  drawings  are  available  in  both  the 
SCS  Harrisburg  office  and  the  Mercer  County 
Conservation  District  Office  in  Mercer. 

Sheets  2-7  of  the  "as  built"  drawings  are 
included  in  this  report  as  Plates  3-8.) 

2)  SCS  Drawings  No.  PA-459-H,  "Saul-Mathay 
Watershed  Protection  Project  PA-459,  Mercer 
County,  Pennsylvania,"  June  1961,  2 sheets  of 
hydrograph  drawings.  (Prints  are  available 
in  PennDER* s files.) 

3)  "Saul-Mathay  Watershed  Work  Plan,"  report 
prepared  by  the  Mercer  County  Commissioners, 
et.  al. . March  1960  (copy  in  file  of  Mercer 
County  Conservation  District  Office  in  Mercer, 
Pennsylvania) . 

4)  Dam  Permit  Application  Report  prepared  by  the 
Pennsylvania  Department  of  Forests  and  Waters 
(predecessor  of  PennDER)  on  7 July  1961. 

5)  Design  information  (including  boring  and  test 
pit  logs,  laboratory  soil  data,  and  design 
calculations  in  files  of  the  SCS  Harrisburg 
office) . 

6)  The  PennDER  file  for  the  dam  (including  SCS 
inspection  reports  and  various  correspondence ) . 

2.2  CONSTRUCTION 

There  was  no  information  reviewed  concerning  the  construc- 
tion of  the  dam  which  indicates  concern  for  the  safety 
of  the  dam.  Resident  construction  inspection  was 
provided  by  the  SCS.  Modifications  and  the  post- 
( construction  surveys  of  the  dam  were  incorporated  into 
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the  "as  built"  drawings.  Most  of  these  drawings  have 
been  included  in  this  report;  however,  all  additional 
drawings  are  available  in  the  files  of  the  SCS  Harrisburg 
office  and  the  Mercer  County  Conservation  District  office. 

2.3  OPERATION 

The  "Saul-Mathay  Watershed  Work  Plan"  and  a subsequent 
agreement  between  the  Mercer  County  Commissioners  and 
the  SCS  detail  the  provisions  for  operation  and  mainte- 
nance of  this  structure. 

2.4  EVALUATION 

a.  Availability  - The  information  was  readily  avail- 
able  from  PennDER's  file  No.  43-46,  the  files  of 
the  SCS  Harrisburg  office  and  the  Mercer  county 
Conservation  District  office  in  Mercer,  Pennsylvania. 

b.  Adequacy  - The  information  available  is  adequate 
for  a Pnase  I Inspection  of  this  dam. 


c. 


Validity  - Observations  and  measurements  performed 
during  the  visual  inspection  did 
deviations  from  the  information  on  the 
drawings . 


not  indicate  any 
'as  built" 


( ) 


SECTION  3 - VISUAL  INSPECTION 
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3.1  FINDINGS 

a.  General  - The  dam  and  its  appurtanant  structural 
vara  found  to  ba  in  good  ovarall  condition  at  tha 
tina  of  tha  inspection.  (During  tha  inapaction 
intarmittant  rain  ahovars  occurrad. ) Notaworthy 
daficianciaa  obaarvad  ara  daacribad  briafly  in  tha 
following  paragrapha.  Tha  complata  viaual  inapaction 
check  liat  and  fiej.d  akatch  ara  given  in  Appandix  A. 

b.  Dam  - Tha  two  seepage  drain  outlata  on  aithar  aida 
o t tha  principal  apillway  outlat  conduit  wara 
partially  cloggad  with  silt  and  vegetation.  Aftar 
claaring  thia  dabria,  a minor  amount  of  flow 
axitad  from  tha  draina.  A drain  outlat  along  tha 
laft  aida  of  tha  upatraam  portion  of  tha  amargancy 
apillway  channal  waa  totally  cloggad  with  ailt  and 
dabria.  From  tha  voluma  of  watar  that  axitad 
aftar  tha  drain  waa  opened,  it  ia  aatimatad  tha 
drain  waa  complataly  filled  with  watar. 

Rodant  holaa  wara  obaarvad  in  tha  downatraam 
embankment  at  tha  following  locations: 

1)  Midheight  of  downatraam  alopa  at  approxi- 
mate original  station  12+50. 

2)  Two  holaa  at  tha  midheight  of  tha  down- 
stream alopa  at  approximate  original 
Station  17+50. 

3)  Two  holaa  at  tha  toa  of  tha  embankment 
at  approximate  original  Station  24+00. 

4)  On  tha  upatraam  face  approximately  50 
feat  from  tha  right  and  of  tha  dam. 

A minor  amount  of  brush  was  present  along  tha  toa 
of  tha  embankment  and  in  tha  amargancy  spillway 
channal.  Also  observed  wara  a few  areas  where  tha 
vagatation  is  absent  and  minor  rutting  has  occurrad. 
These  items  can  ba  repaired  during  routine  mainte- 
nance. 

c.  Appurtanant  Structures  - Overall,,  tha  concrete  in 
tna  intake  and  outlat  structures  of  tha  principal 
spillway  is  in  good  condition.  A minor  amount  of 
debris  was  on  tha  trash  rack  of  tha  riser  orifice 
at  tha  time  of  inspaction.  Minor  erosion  is 
occurring  around  tha  outlat  plunge  pool. 
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Reservoir  Area  - The  area  surrounding  the  reservoir 
Is  moderately  sloping  farmland.  A few  wooded 
areas  are  located  throughout  the  watershed.  Mo 
significant  amount  of  sedimentation  has  occurred; 
however,  a minor  amount  of  the  reservoir  shoreline 
is  eroding  and  washing  into  the  reservoir. 

Downs tream  Channel  - The  original  stream  channel 
of  Mathay  Run  forms  the  downstream  outlet  channel. 
Approximately  six  homes  are  located  in  low  lying 
areas  in  the  first  6000  feet  downstream  of  the 
dam.  Several  other  residences  are  located  along 
the  stream's  remaining  two  mile  course  to  the 
Shenango  River,  including  areas  which  were  noted 
to  have  sustained  damage  during  the  1956  flood  in 
Greenville.  Between  the  dam  site  and  the  confluence 
of  the  Shenango  River  and  Saul  Run  are  five 
roadway  culverts  and  two  railroad  culverts.  The 
Mathay  Run  and  Saul  Run  confluence  is  approxi- 
mately 2.7  miles  from  the  dam,  and  the  Shenango 
River  and  Saul  Run  confluence  is  approximately 
3.5  miles  from  the  dam. 


SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  ere  no  formal  emergency  procedures  in  the  event 
of  impending  catastrophic  failure  of  the  dam.  The 
condition  of  the  dam  is  reportedly  checked  by  Mercer 
County  personnel  following  each  occurrence  of  heavy 
precipitation.  Partial  drawdown  of  the  pool  was  accom- 
plished previous  to  the  inspection  by  siphoning  the 
reservoir  into  the  intake  riser,  since  the  pond  drain 
has  a steel  plate  bolted  on  its  inlet  to  the  riser. 

It  is  recommended  that  formal  emergency  procedures  be 
prepared,  prominently  displayed,  and  furnished  to  all 
operating  personnel. 

4.2  MAINTENANCE  OF  DAM  AND  APPURTENANCES 

Maintenance  of  the  dam  is  the  responsibility  of  Mercer 
County  and  is  administered  through  the  Mercer  County 
Conservation  District.  Routine  maintenance  is  performed 
periodically  (when  necessary)  by  Mercer  County  personnel. 

4.3  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

There  is  no  formal  warning  system  or  procedure  in  the 
event  of  a dam  failure.  A formal  warning  procedure 
should  be  developed. 

4.4  EVALUATION  OF  OPERATIONAL  ADEQUACY 

The  present  operational  and  maintenance  procedures  are 
adequate  for  Mathay  Dam. 


SECTION  5 - HYDRAULIC/HYDROLOGIC 


I 
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5.1  EVALUATION  OF  FEATURES 

a.  Design  Data  - Design  plans  for  the  Saul-Mathay 
Watershed  Project  were  obtained  from  PennDER. 

Contained  in  these  plans  were  hydrographs  for  the 
design  flood  routing  and  for  the  freeboard  flood 
routing.  The  design  flood  routing  for  the  emergency 
spillway  was  based  on  a hydrograph  developed  using 

a 6-hour  rainfall  of  9.6  inches,  resulting  in  a 
peak  discharge  of  3240  c.f.s.  The  freeboard  flood 
routing  was  based  on  a hydrograph  developed  using 
a 6-hour  rainfall  of  19.2  inches,  resulting  in  a 
peak  discharge  of  6685  c.f.s.  In  accordance  with 
normal  SCS  design  practices,  these  flood  routings 
were  used  to  establish  the  elevations  of  the 
design  high  water  and  design  top  of  dam,  respectively. 

b.  Experience  Data  - Prior  to  the  construction  of  the 
existing  structure,  this  watershed  had  experienced 
several  floods  resulting  in  severe  damage  to 
downstream  bridges  and  inundation  of  several  homes 
to  various  degrees.  Since  construction  of  the 
dam,  however,  flooding  has  not  been  a problem. 
According  to  the  representative  from  the  Mercer 
County  Conservation  District,  the  reservoir  level 
has  never  reached  the  riser  crest  (El.  1212.0  feet). 

c.  Visual  Observations  - At  the  time  of  the  inspection, 
no  condition  was  observed  that  would  indicate  that  the 
spillway  and  outlet  works  could  not  operate  satis- 
factorily in  the  event  of  a flood. 

d.  Overtopping  Potential  - Mathay  Dam  is  classified 
as  a "High*'  hazard- "Small*'  size  dam  requiring 
evaluation  for  a spillway  design  flood  (SDF)  in 
the  range  of  the  1/2  Probable  Maximum  Flood 
(1/2  PMF)  to  the  Probable  Maximum  Flood  (PMF). 

Since  the  dam  has  a storage  capacity  nearly  equal 
to  that  of  an  "Intermediate"  size  dam,  the  PMF  was 
chosen  as  the  SDF.  The  spillways  consist  of  a 
typical  SCS  concrete  riser  and  a vegetated  earth 
side  channel.  The  hydrologic  and  hydraulic 
capabilities  of  the  reservoir  and  spillways  were 
evaluated  by  routing  the  PMF  through  the  reservoir 
with  the  aid  of  the  U.S.  Army  Corps  of  Engineer's 
Flood  Hydrograph  Package,  HEC-1.  The  PMF  hydro- 
graph developed  as  part  of  this  analysis  had  a 
peak  discharge  of  2038  c.f.s.,  using  a 6-hour 
rainfall  of  22.0  inches.  The  results  of  this 
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routing  indicate  that  tha  raaarvoir  and  apillways 
are  capable  of  paaaing  the  PMF  with  a maximum 
reservoir  level  of  SI.  1221.1  feet,  which  is 
about  2.1  feet  below  the  minimum  crest  of  dam 
El.  1223.2  feet.  The  maximum  discharge  from  the 
reservoir  under  these  conditions  is  1714  c.f.s. 

Spillway  Adequacy  - The  dam,  as  outlined  in  the 
above  analysis  is  capable  of  passing  the  PMF 
without  overtopping.  Therefore,  the  spillway  is 
"adequate"  according  to  the  recommended  criteria. 


SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation*  - No  structural  inadequacies 
were  noted  during  the  visual  inspection  of  the  dam. 

b.  Design  and  Construction  Data  - The  dam  was  designed 
and  constructed  according  to  standard  SCS  procedures 
for  structures  of  this  type.  According  to  the 
information  in  the  files  of  the  SCS  Harrisburg 
office,  the  slopes  have  satisfactory  slope  stability 
safety  factors  for  the  configuration  of  the  dam  as 
constructed  and  the  type  of  material  available  at 
the  dam  site  for  construction.  Based  upon  this 
information  and  the  visual  observations  of  the 

dam,  it  is  concluded  that  no  further  assessment  of 
the  structural  stability  is  necessary. 

c.  Operating  Records  - Nothing  in  the  readily  available 
operating  information  indicates  cause  for  concern 
relative  to  the  structural  stability  of  the  dam. 

d.  Post-Construction  Changes  - No  changes  which  would 
alfect  structural  stability  of  the  dam  have  been 
made  since  construction  was  completed. 

e.  Seismic  Stability  - The  dam  is  located  in  Seismic 
Zone  1 of  the  "Seismic  Zone  Nap  of  the  Contiguous 
United  States,"  Figure  1,  page  D-30,  "Recommended 
Guidelines  for  Safety  Inspections  of  Dams."  This 
is  a zone  of  very  low  seismic  activity.  Experi- 
ence indicates  that  dams  in  this  zone  will  have 
adequate  stability  under  seismic  loading  condi- 
tions provided  static  stability  conditions  are 
satisfied  and  conventional  safety  margins  exist. 
Mathay  Dam  could  be  shown  to  meet  the  conventional 
static  stability  requirements  and,  therefore, 
further  consideration  of  the  seismic  stability  is 
not  warranted. 
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SECTION  7 - ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


u 


7.1  DAM  ASSESSMENT 

a.  Safety  - Mathay  Den  was  found  to  be  in  good  overall 
condition  at  the  time  of  inspection.  Mathay  Dam 

is  a "High"  has ard-" Small"  size  dam  requiring  a 
spillway  capacity  equal  to  the  PMF.  As  presented 
in  Section  5,  the  spillways  and  reservoir  are 
adequate  to  pass  the  PMF  without  overtopping  the 
dam. 

b.  Adequacy  of  Information  - The  information  available 
and  the  observations  made  during  the  field  inspection 
are  considered  sufficient  for  this  Phase  I Inspection 
Report. 

c.  Urgency  - The  owner  should  initiate  the  action 
discussed  in  paragraph  7.2  as  soon  as  practicable. 

d.  Necessity  for  Additional  Data/Evaluation  - No 
further  investigation  is  necessary. 

7.2  RECOMMENDATIONS /REMEDIAL  MEASURES 

The  inspection  revealed  certain  items  of  remedial  work 

which  should  be  performed  by  the  owner.  These  include: 

1)  Fill  the  animal  burrows  in  the  embankment 
and  establish  a rodent  control  program. 

2)  Cut  the  few  small  scattered  clumps  of  brush 
on  the  dam  and  in  the  emergency  spillway. 

3)  Repair  the  minor  areas  of  erosion  and  rutting 
on  the  dam. 

4)  Periodically  inspect  the  seepage  drain  outlets 
and  the  intake  and  outlet  of  the  principal 
spillway  for  buildup  of  debris  which  could 
cause  blockage. 

5)  Place  riprap  around  the  plunge  pool  to  prevent 
ongoing  erosion. 

In  addition,  the  following  operational  measures  are 

recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a detailed  emergency  operation  and 
warning  system. 
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During  periods  of  unusually  heavy  rain, 
provide  around-the-clock  surveillance  of  the 

dam. 

When  warning  of  a storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 
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HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS : 1.4  sq.ml.  (primarily  agricultural  lands 

ELEVATION  TOP  SEDIMENT  POOL  (STORAGE  CAPACITY)  : 1207.8  ft.  (18.5  ac.-ft. 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  t\\ 


ELEVATION  MAXIMUM  DESIGN  POOLt 


1220.9  ft.  (Daslgn  High  Watar) 


ELEVATION  TOP  OAMi 


1223.2  ft. 


CREST: 


Emargancy  Spillway  (SCS  Tarmlnoloc 


a.  Xlaratlon  1218.Q  ft.  Havi 

5:  SSL 

d.  length AMrcximfltelZS 

a.  Location  Spillover  T 
f.  Number  and  Type  of  Gataa 


OUTLET  MORES: | 


a.  Typa 


o.  Entranca 
d.  Exit  inverta 
a.  Baergency  dr a 
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HYDROMETEOROLOGICAL  GAGES: 

»•  *YP«  

b.  Location 

c.  Racorda  


MAXIMUM  NON-DAMAGING  DISCHARGE 


DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  View  of  Dam  - View  from  Left  End  of  Dam  Looking  Toward 

Main  Embankment,  Intake  Riser  and  Pond 

Photo  1 - View  Looking  Along  Crest  of  Left  Wing  of 
Embankment  from  Left  End  of  Embankment 

Photo  2 - View  Looking  Along  Crest  of  Wing  of 

Embankment  from  Junction  with  Main  Embankment 

Photo  3 - view  Looking  Toward  Pond  in  Upstream 
Portion  of  Emergency  Spillway  Channel 

Photo  4 - View  of  Downstream  Portion  of 
Emergency  Spillway  Channel 

Photo  5 - Upstream  View  of  Main  Embankment, 

Intake  Riser  and  Pond 

Photo  6 - Close-up  View  of  Intake  Riser 

Photo  7 - View  of  Outlet  Conduit  and  Seepage  Drain  Outlets 

Photo  8 - Close-up  View  of  Seepage  Drain  Outlet 

(Note  Buildup  of  Silt  and  Vegetation  in  Outlet) 


Note:  Photographs  were  taken  on  26  April  1979. 
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PHOTO  1.  View  Looking  Along  Crest  of  Left 
Wing  of  Embankment  from  Left  End  of  Embankment 


PHOTO  2.  View  Looking  Along  Crest  of  Right  Wing 
of  Embankment  from  Junction  with  Main  Embankment 


MATHAY  DAM 


PHOTO  8.  Close-up  of  Seepage  Drain  Outlaf 
(Note  Buildup  of  Silt  and  Vegetation  In  Outlet) 


PHOTO  7.  View  of  Outlet  Conduit  and  Seepage  Drain  Outlet* 
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PREFACE 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this 
Phase  I Inspection  Report  are  based  on  the  use  of 
a Snyder's  unit  hydrograph  developed  by  the  U.S. 

Army  Corps  of  Engineers.  Due  to  the  limited 
number  of  gaging  stations  available  in  this  hydrologic 
region  and  the  wide  variation  of  watershed  slopes, 
the  Snyder's  coefficients  may  yield  results  of 
limited  accuracy  for  this  watershed.  As  directed 
however,  a further  refinement  of  these  coefficients 
is  beyond  the  scope  of  this  Phase  I Investigation. 

In  addition,  the  conclusions  presented  pertain  to 
present  conditions,  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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REGIONAL  GEOLOGY 


Bedrock  units  beneath  this  section  of  the  Appalachian  Plateaus 
physiographic  province  are  the  upper  and  lower  members  of 
the  Shenango  formation,  Missiasippian  system.  The  lower 
member,  on  which  Mathay  Dam  is  constructed,  consists  of 
medium  to  fine-grained  sandstone,  shale  and  siltatone.  The 
upper  member,  which  underlays  a portion  of  the  reservoir 
area,  is  described  in  geologic  literature  as  interbedded 
soft  shale  and  siltstone  with  lenses  of  sandstone.  Bedrock 
was  not  encountered  in  any  of  the  test  pits  made  for  design 
of  the  dam. 


Because  the  area  has  been  glaciated,  the  dam  and  reservoir 
site  are  overlain  by  glacial  drift  approximately  15  to  20 
feet  thick.  Most  of  the  soil  exposed  in  the  test  pits  were 
silts  and  clays  with  lenses  of  fine  sand. 

One  of  the  test  pits  along  the  centerline  of  the  dam  encountered 
groundwater  seepage  at  a depth  of  8 feet  and  one  test  pit  near 
the  stream  channel  had  groundwater  at  a depth  of  3.3  feet. 

A geologic  map  of  the  area  is  given  on  the  following  page. 


GEOLOGIC  MAP 
Mathay  Dam 

NDI  No.  PA  00247  Marcar  County 
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SHENANGO  FORMATION 

The  upper  member  ( Msu  ) is 
composed  of  soft  medium-  to 
dark-gray  shale  with  interbeds 
of  siltstone  and  lenses  of  fine- 
grained sandstone.  Unimportant 
os  on  aquifer.  The  lower  member 
( Msi  ) is  composed  of  medium- 
to  fine-grained  light-gray  sand- 
stone and  medium-  to  dark-gray 
shale  and  siltstone.  Yields  mod- 
erate to  large  quantities  of  water 
that  is  locally  high  in  iron  content 
at  shallow  depths. 


MEADVILLE  SHALE 

Medium-  to  dark-gray  shale,  silt- 
stone, and  lenses  of  fine-grained 
sandstone  and  occasional  thin 
beds  of  limestone.  Generally 
yields  sufficient  water  for  do- 
mestic and  stock  use. 


SHARPSVILLE 

SANDSTONE 

Very  fine  grained,  light-gray 
sandstone  and  medium-  to  dark- 
gray  8 hale  and  siltstone.  Yields 
small  to  large  quantities  of  water. 
Largest  yields  are  obtained  in  the 
Shenango  15' quadrangle;  locally 
contains  saline  water. 


Mo 


ORANGEVILLE  SHALE 

Dark-gray  shale,  occasionally 
containing  some  thin  siltstone 
beds.  Unimportant  as  an  aquifer. 


